Specifications tableSubjectApplied Microbiology and BiotechnologySpecific subject areaIsolation and identification of thermotolerant microorganisms promising for composting of organic wasteType of dataTables and pictureHow data were acquiredMicroscope «MICROS» MS 300X, 3730xl DNA Analyzer ("Applied Biosystems"), SeqScape 2.6.0 software (Applied Biosystems).Data formatRaw and analyzed data.Parameters for data collectionThermotolerant microorganisms were isolated from fresh cow manure on various nutrient media at a temperature of 50°C.Description of data collectionThe data were collected by conducting microbiological seeding of manure samples on different nutrient media, followed by isolation of thermotolerant bacteria, identification and studying their enzymatic activity.Data source locationNur-Sultan, KazakhstanData accessibilityData are included in this article.The sequences of the fragments of the 16S r RNA gene are deposited in the NCBI database, under accession numbers MT378217, MT378218, MT378219 ([https://www.ncbi.nlm.nih.gov/nuccore/MT378217](http://https://www.ncbi.nlm.nih.gov/nuccore/MT378217){#interref0004}, MT378218,MT378219)

Value of the data {#sec0001a}
=================

•The market of Kazakhstan is missing domestic microbial additives based on effective microbial strains for accelerated composting of organic wastes. The value of this data is on the isolation and identification of the beneficial thermotolerant bacteria from cow manure promising for accelerated organic waste processing.•The data will be valuable for further studies on designing the microbial additive for accelerated organic waste composting.•The data may contribute to the emergence of demand for domestic microbial additives for accelerated waste processing in Kazakhstan.•The data could be useful for researchers who are engaged in isolation, identification of thermotolerant bacteria, and studying their enzymatic activity.

1. Data {#sec0001}
=======

Inadequate organic waste management leads to a plethora of problems such as environmental pollution, eutrophication, esthetic damage to urban landscape, greenhouse gases emission and effects on human health. Unwise and non-scientific disposal of wastes not only poses a grave threat to environmental quality but also results in loss of economic value of wastes Inadequate organic waste management leads to a plethora of problems such as environmental pollution, eutrophication, esthetic damage to urban landscape, greenhouse gases emission and effects on human health. Unwise and non-scientific disposal of wastes not only poses a grave threat to environmental quality but also results in loss of economic value of wastes.

Organic wastes are a valuable resource for energy, organic fertilizers, and animal feed [@bib0001]. However, inadequate organic waste management leads to a multitude of problems such as environmental pollution, eutrophication, esthetic damage to the urban landscape, greenhouse gas emission, effects on human health, and results in loss of economic value of wastes [@bib0002]. Composting of organic waste is the process of conversion of solid waste materials into a stable product, free of pathogens and plant seeds that can be beneficially applied to land [@bib0003]. Thermotolerant microorganisms with the ability for the production of enzymes responsible for the degradation of organic compounds, play an essential role in accelerating the composting rate of organic waste. The dataset of this article provides information on the characterization of thermotolerant bacteria isolated from cow manure promising for composting organic waste. Three pure cultures of thermotolerant bacteria were obtained ([Table 1](#tbl0001){ref-type="table"}). The cultural and morphological characteristics of strains are presented in [Table 2](#tbl0002){ref-type="table"} and [Figure 1](#fig0001){ref-type="fig"}. By molecular identification based on the analysis of 16S rRNA gene nucleotide sequences, the isolates were assigned to the genus Bacillus. [Table 3](#tbl0003){ref-type="table"} presents the nucleotide sequences of isolate\'s 16S rRNA gene and their similarity to available nucleotide sequences deposited in the Gene Bank databases. The data of the enzymatic activity (lipase, amylase, and protease) of isolated strains are presented in [Table 4](#tbl0004){ref-type="table"}.Table 1Isolates from cow manue, capable to grow at 50°C.Table 1Culturing temperature,0CGrowth mediaNutrient agarSaburoMRS-150P1-6no single coloniesP-1-5P1-7Table 2Characteristics of thermotolerant isolates.Table 2CharacteristicsP1-5P1-6P1-7Size, mm2-2.52-52-7ShapecircularirregularirregularSurfacesmooth, shinyrough, dullrough, shinyElevationconvexflatumbonateEdge (Margin):entireundulateundulateOpacityopaqueopaqueopaqueColour of colonycreamycreamycreamyConsistencyfriablefriablemucoidFig. 1Photographs of thermotolerant bacteria isolated from cow manure: 1A. Bacillus coagulans P1-5 colony on MRS agar; 1B. Gram stain of Bacillus coagulans P1-5; 2A. Bacillus licheniformis P1-6 colony on Nutrient agar; 2B. Gram stain of Bacillus licheniformis P1-6; 3A. Bacillus licheniformis P1-7 colony on Nutrient agar; 3B. Gram stain of Bacillus licheniformis P1-7.Fig 1Table 3Genetic identification of thermotolerant strains.Table 3IsolateAccession number in GenBankAccession number to an identical sequence in GenBankSpecies affiliationPercent identity (%)Р1-5MT378217.1 [https://www.ncbi.nlm.nih.gov/nuccore/MT378217](http://https://www.ncbi.nlm.nih.gov/nuccore/MT378217){#interref0001}LC140744.1*Bacillus coagulans99*Р1-6MT378218.1 [https://www.ncbi.nlm.nih.gov/nuccore/MT378218](http://https://www.ncbi.nlm.nih.gov/nuccore/MT378218){#interref0002}KY623056.1*Bacillus licheniformis99*Р1-7MT378219.1 [https://www.ncbi.nlm.nih.gov/nuccore/MT378219](http://https://www.ncbi.nlm.nih.gov/nuccore/MT378219){#interref0003}MG650748.1*Bacillus licheniformis99*Table 4Enzymatic activity of thermotolerant bacteria, isolated from caw manure.Table 4StrainsProteolytic activityAmylolytic activityLipolytic activity*Bacillus coagulans* Р1-5-+-*Bacillus licheniformis* Р1-6++-*Bacillus licheniformis* Р1-7++-

2. Experimental design, materials, and methods {#sec0002}
==============================================

2.1. Culture media {#sec0003}
------------------

Following culture media were used for data collection: for isolation and studying cultural properties of isolates: (1) Nutrient broth (HiMedia Lab Pvt. (India)), (2) MRS Broth (HiMedia Lab Pvt., India), (3) Sabouraud Dextrose broth (Titan Biotech, LTD, India), (4) Nutrient agar (HiMedia Lab Pvt. (India)), (5) Sabouraud Dextrose Agar - (HiMedia Lab Pvt. (India)), (6) MRS Agar (HiMedia Lab Pvt. (India)). The enzymatic activity was tested on: (7) starch containing media - peptone (Titan Biotech, LTD, India)-10g/L, KH2PO4-5g/L, Starch- (JSC "Proxima", Russia), - 2g/L Agar (Titan Biotech, LTD, India)-15 g/L, pH6.8-7; (8) fat containing media -- Tween 80 (Titan Biotech, LTD, India)-10 g/L, peptone (Titan Biotech, LTD, India) -- 10 g/L, NaCl -5 g/L, CaCl2-0.1 g/L, Agar 20 g/L, pH7.4; (9) protein containing media: skimmed milk powder (Polotsk Dairy Plant, Belarus) - 87g/L, Nutrient agar-- 30g/l.

2.2. Cattle manure {#sec0004}
------------------

The cattle manure sample used to produce the data was collected from a private compound located in the North Kazakhstan region. For the isolation purpose of thermotolerant bacteria, the samples of fresh cow manure were taken immediately after emptying the cow by sterile spatula and transferred to the glass tubes containing 7 ml of sterilized media (Nutrient broth, MRS Broth, Sabouraud Dextrose broth). The seeded glass tubes were delivered to the laboratory.

2.3. Isolation of thermotolerant microorganisms {#sec0005}
-----------------------------------------------

After 24 hours of inoculating at room temperature and shaking an orbital shaker incubator (150 rpm), 1 ml of culture broth from seeded tubes was transferred to the new tube, with 7 ml of respective liquid media, and incubated at 50°C. After 24 hours from liquid media were made seedings on solid plate agar (MRS agar, Nutrient Broth, and Sabouraud Dextrose Agar) and incubated at 50°C. ([Table 1](#tbl0001){ref-type="table"}).

2.5. Cultural and morphological properties of isolates {#sec0006}
------------------------------------------------------

Cultural characters of the isolates were studied by inoculating the strain into respective sterile solid media. A series of culture tubes containing 9 ml of sterile water was prepared. From the stock culture, 1 ml suspension was transferred aseptically to the 1st tube (10-1) and mixed well. Further serial dilutions were made to produce 10-5 suspensions were made. Suspension (0.1 ml) from each culture tube was spread on sterile solid media aseptically in a laminar-air flow cabinet [@bib0004]. The plates were incubated at 50 ± 2°C for 24 h and colony characteristics were observed [@bib0005].

### 2.5.1. Microscopical characterization {#sec0007}

Gram staining method. A smear of the selected strains was prepared on a clean glass slide. The smear was allowed to air-dry and then fixed by heating. The fixed smear was flooded with crystal violet and was washed with water and flooded with mordant Gram\'s iodine. The smear was decolorized with 95 % ethanol, washed with water, and then counterstained with safranin for 45 s. The glass slide was washed with water and dried with tissue paper and examined under oil immersion (100 x) [@bib0004].

2.6. Molecular identification of bacterial isolates {#sec0008}
---------------------------------------------------

Genomic DNA, of isolates extracted from an overnight pure bacterial culture grown in Nutrient broth at 50°C was isolated using the standard protocol of K. Wilson [@bib0006]. DNA concentration was determined spectrophotometrically using a NanoDrop1000 spectrophotometer. The PCR reaction was performed with universal primers: 8f (5'-agagtttgatcctggctcag-3') and 806R (5'-ggactaccagggtatctaat-3') in a total volume of 20 μl. All PCR amplicons were confirmed by electrophoresis, purified, and sequenced. Purification of PCR products was carried out by the enzymatic method using Exonuclease I (Fermentas) and alkaline phosphatase (Shrimp Alkaline Phosphatase, Fermentas). The sequencing reaction was carried out using the BigDye® Terminator v3.1 Cycle Sequencing Kit (Applied Biosystems) according to the manufacturer\'s instructions, followed by separation of fragments on a 3730xl DNA Analyzer (Applied Biosystems) automated genetic analyzer. The nucleotide sequences obtained using direct and reverse primers were analyzed and combined into a common sequence using SeqScape 2.6.0 software (Applied Biosystems). The obtained nucleotide sequences of the 16S rRNA gene were identified relative to the available nucleotide sequences deposited in the GenBank databases ([http://blast.ncbi.nlm.nih.gov](http://http://blast.ncbi.nlm.nih.gov){#interref0005}) using the BLAST algorithm [@bib0007].

2.7. Enzymatic activity of isolates {#sec0009}
-----------------------------------

The isolated strains were tested for enzymatic activity by inoculating into starch-, fat-, protein - containing media for 24 hours at 50°C. Iodine was added to starch medium to determine amylolytic activity of strains. The presence of \"clearance zones\" surrounding the colonies was taken to indicate enzymatic activity of strains, responsible for the hydrolysis of casein, starch or fat particles.
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